Autumn Olive Reproduction in Three Illinois State Parks by Nestleroad, James Daniel
Eastern Illinois University
The Keep
Masters Theses Student Theses & Publications
1983
Autumn Olive Reproduction in Three Illinois State
Parks
James Daniel Nestleroad
Eastern Illinois University
This research is a product of the graduate program in Environmental Biology at Eastern Illinois University.
Find out more about the program.
This is brought to you for free and open access by the Student Theses & Publications at The Keep. It has been accepted for inclusion in Masters Theses
by an authorized administrator of The Keep. For more information, please contact tabruns@eiu.edu.
Recommended Citation
Nestleroad, James Daniel, "Autumn Olive Reproduction in Three Illinois State Parks" (1983). Masters Theses. 2856.
https://thekeep.eiu.edu/theses/2856
THESIS REPRODUCTION CERTIFICATE 
TO: Graduate Degree Candidates who have written formal theses. 
SUBJECT: Permission to reproduce theses. 
The University Library is receiving a number of requests from other 
institutions asking permission to reproduce dissertations for inclusion 
in their library holdings. Although no copyright laws are involved, we 
feel that professional courtesy demands that permission be obtained 
from the author before we allow theses to be copied. 
Please sign one of the following statements: 
Booth Library of Eastern Illinois University has my permission to lend 
my thesis to a reputable college or university for the purpose of copying 
it for inclusion in that institution's library or research holdings. 
Date Author 
I respectfully request Booth Library of Eastern Illinois University not 
allow my thesis be reproduced because 
�����--�������� 
Date Author 
m 
AUTUMN OLIVE REPRODUCTION IN THREE 
-
ILLINOIS STATE PARKS 
(TITLE) 
BY 
James Daniel Nestleroad 
7 
B.S. in Botany 
Eastern Illinois University, 1980 
THESIS 
SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 
MASTER OF SCIENCE IN ENVIRONMENTAL BIOLOGY 
IN THE GRADUATE SCHOOL, EASTERN ILLINOIS UNIVERSITY 
CHARLESTON, ILLINOIS 
1983 
YEAR 
I HEREBY RECOMMEND THIS THESIS BE ACCEPTED AS FULFILLING 
THIS PART OF THE GRADUATE DEGREE CITED ABOVE 
-'�� !?1'3 
ATE MlTTEE MEMBER 
/<J�,flfJ 
AUTUMN OLIVE REPRODUCTION IN THREE ILLINOIS STATE PARKS 
BY 
JAMES DANIEL NESTLEROAD 
B.S. in Botany, Eastern Illinois University 
1980 
ABSTRACT OF A THESIS 
Submitted in partial fulfillment of the requirements 
for the degree of Master of Science in Environmental Biology 
in the Graduate School, Eastern Illinois University 
CHARLESTON, ILLINOIS 
1983 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENTS 
• •  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .i 
LITERATURE REVIEW 
• 
. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 
• 
1 
INTRODUCTION 
• • • • • •  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• 
5 
DESCRIPTION OF SAIVlPLE ARBAS 
• •  
. . . .. . ... . . . . . . . . .. . . . . 
• •  6 
MATERIALS AlJD METHODS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7 
RESULTS • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  8 
DISCUSSION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • 
1 1 
• 
14 LITERATURE CITED. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
APPEl\fDIX • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  16 
i 
ACKlWWLEDGEMENTS 
I wish to sincerely express my gratitude to Dr. 
U. Douglas Zimmerman and Dr. John Ebinger for their time, 
assistance, and guidance toward the completion of this thesis. 
I also wish to thank the members of my graduate committee for 
their support and encouragement with this project. A special 
thanks go to the staff of Fox Ridge, Lincoln Trail, and Red 
Hills State Parks for allowing data collecting in these areas. 
Finally, A special "thank-you" goes to my family for their 
love, encouragemant, and support through-out my educational 
career. 
AUTUMN OLIVE RE:PRODUCTION IN THREE 
ILLINOIS STATE PARKS 
LITERATURE REVIEW 
Since 1846 the number o_f alien species 
in the Illinois 
vascular flora have been on the increas
e, and now constitute 
approximately 29% of the flora (Henry 
and Scott, 1980). 
Another study by Henry and Scott (198
1) indicates, that of 
the 29% alien species which currently 
make up the Illinois 
flora, 87% are herbs and 12% are woody
 plants. One of these 
introduced woody plant species is Elae
agnus umbellata Thunb. 
(Autumn Olive). 
Autumn Olive was first introduced into U.S. 
cultivation 
in 1830 from its native range of China,
 Korea, and Japan 
(Rehder, 1940). Ohwi (1965) listed the
 species as common 
and variable, occurring in habitats of 
thickets and thin woods 
in both lowlands and hills in Japan. 
Elaeagnus umbellata Thunb., also known as 
E. crispa 
Thunb., is commonly called Autumn Olive o
r Autumn Elaeagnus, 
and is a member of the Elaeagnaceae or Ol
easter family 
(Olson, 1974). The family consists of thr
ee genera; 
Elaeagnus, Hippophae, and Shepherdia (Porte
r, 1959). The 
genus Elaeagnus includes approximately 4
0 species of trees 
or shrubs, with three species valuable i
n plantings for; 
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habitat or food for wildlife, watershed, shelterbelt, and/or 
environmental forestry (Olson, 1974). These three species 
include E. angustifolia L. (Russian Olive), E. commutata 
Bernh. (Silver-berry), and E. umbellata Thunb. (Autumn Olive). 
E. umbellata is an alternate-leaved, deciduous shrub 
with spreading and often spiney branches. It is distinguished 
from other species of Elaeagnus by; calyx-tube being much 
longer than the limb, red-brown to pink fruit borne on a 
stalk 8-12 mm long, and with branchlets sometimes silvery 
(Rehder, 1940). Flowering in E. umbellata occurres from May 
to June. The flowers are borne axillary, either solitary or 
clustered and are perfect or polygamous. The calyx tube is 
campanulate or tubular and the ovary is superior, 1-celled 
and 1-ovuled. Four stamens are borne on short filaments 
(Olson, 1974 and Rehder, 1940). Elaeagnus umbellata reaches 
maturity in 5-7 years, while fruit production begins at 
3-4 years (Sharp, 1977). The fruit consists of an indehiscent 
achene which is covered by a fleshy perianth and ripens from 
September to November (Olson, 1974). The drupe-like fruit is 
subglose to ovoid measuring 6-8 mm long and is silvery with 
brown scales turning red at maturity (Rehder, 1940). 
While the uses of Autumn Olive are numerous, the most 
important is the attraction of wildlife by providing food 
and cover (Allan and Steiner, 1972; Foose, 1974; USDA, 1979). 
Geyer (1971) indicated, after three growing seasons, Autumn 
Olive provided abundant food and cover on a variety of soil 
types. An individual plant can produce 80 pounds of fruit 
each year (USDA, 1979). Allan and Steiner (1972) noted that 23 
specimens of the "Cardinal Strain" yielded more than 900 
pounds of fruit each year. Because of the high fruit 
production and because the fruit ripens in late fall, it 
is very attractive to a large number of birds ( Foose, 1974). 
Allan and Steiner (1972) listed 23 different types of song 
and gamebirds that use Autumn Olive fruit as food. Mammals 
such as raccoons, skunks, opossums, and black bears also 
feed on the fruit ( Allan and Steiner, 1972). They also 
indicated that songbirds nest in the branches of Autumn 
Olive, and rabbits and gamebirds use it for cover. 
Autumn Olive is also being used in the revegetation of 
disturbed soils, such as reclamation of mine spoils or 
stabilization of road banks (USDA, 1979). It can easily be 
grown in a range of soil types and because of its nitrogen 
fixing abilities, fertile soils are not required for good 
growth ( Sharp, 1977). Carpenter and Hensley (1979) indicated 
that Elaeagnus umbellata survived well on distressed soils at 
mine-land spoils, with lime additions. However, there was 
no survival when no lime was added. Geyer, (1978) listed 
Autumn Olive as a tree species which performed well in 
growth studies in Kansas "strike-off" graded strip-mine 
spoils. 
Another use is for beautification of urban areas (USDA, 
1979). Rehder (1940) stated that Autumn Olive is grown for 
its handsome foliage and decorative fruits. Allan and Steiner 
( 1972) indicates Autumn Olive is also used for screens and 
barriers, to shut out an unpleasant view or discourage tres-
passers. 
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Some less extensive uses of Autumn Olive include 
nectar-production for honeybees and food for human consump­
tion. Hayes (197 6) encouraged its use to provide nectar 
for honeybees. Allan and Steiner (1972) reported that the 
fruit of Autumn Olive is edible. 
INTRODUCTION 
Elaeagnus umbellata Thunb. ( Autumn Olive ) is an intro­
duced Eurasian shrub which is currently being planted in 
many areas to provide food and cover for wildlife, as well 
as an ornamental. It has been planted in many state parks, 
since it is reported to be an excellent source of wildlife 
food and cover. Autumn Olive has also been planted along 
interstate highv1ays to form natural boundaries and borders, 
and has been used extensively in land reclamation because· of 
its rapid establishment and growth on disturbed ground. 
Recent evidence indicates there has been some encroachment 
into several different habitats by this shrub. Ebinger and 
Lehnen (1981) listed this species as one which has become 
naturalized at many east-central Illinois locations. 
A prestudy survey in three central-Illinois state parks 
indicated that there was considerable encroachment by Autumn 
Olive into areas adjacent to original plantings. The 
encroachment by Autumn Olive is considered to be a disturbance, 
because the species is replacing native species which would 
otherwise occupy these sites ( Bratton, 1982). Population 
density and age structure of reproduction with mature shrub 
plantings were determined at Lincoln Trail, Fox Ridge, and 
Red Rills State Parks. The original Autumn Olive plantings 
sampled at Lincoln Trail and Fox Ridge were 7-8 years of age, 
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while the shrubs at Red Hills were 14-15 years of age. 
Red Hills has one of the first plantings of Autumn Olive 
in Illinois' state parks. The current study assesses the 
level of Autumn Olive encroachment into areas adjacent to 
original plantings, and contributes to the knowledge of 
this species' ecology. 
DESCRIPTION OF SAMPLE AREAS 
Fox Ridge State Park is an 864 acre park located in the 
Grand Prairie Section of the Grand Prairie Division ( Schwegman, 
1973 ) , eight miles south of Charleston in Coles County, 
Illinois. Unlike the "prairie-type" landscape in most of 
east-central Illinois, Fox Ridge is located in a hardwood 
forest on gently rolling hills along the Embarras River. 
The soils in this area range from well-drained silts in 
the upland areas to poorly-drained silts in the bottom land 
( USDA, 1968 ) . 
Lincoln Trail State Park is a 974 acre park located in 
the Southern Upland Section of the Wabash Border Division 
( Schwegman, 1973 ) , two miles south of Marshall in Clark 
County, Illinois. The park is composed of deep wooded ravines 
with moderately-drained loamy soils surrounded by upland 
prairies with poor to somewhat poorly-drained silty soils 
( USDA, 1971a ) . Lincoln Trail is located near the eastern 
border of Illinois and includes tree species most typical of 
eastern United States forests. 
Red Hills State Park is a 797 acre park located in the 
Mt. Vernon Hill County Section of the Southern Till Plain 
Division ( Schwegman, 1973 ) , one mile northeast of Sumner in 
Lawrence County, Illinois. The soils in this area are some­
what poorly-drained to well-drained loamy tills ( USDA, 1971 b ) . 
The hills, rolling meadows, and deep ravines have produced 
many types of plant and animal habitats. 
MATERIALS AND METHODS 
A presampling study was conducted to determine the age/ 
height relationship of Autumn Olive reproduction on these 
sites. One-hundred various sized Autumn Olives were collected 
and aged by counting terminal bud-scale scars and/or annual 
rings. The heights of aged plants were measured and combined 
with age data to generate an age/height scale as shown in 
Table 1. The smallest plants, 0-. 1 5 meters were catigorized 
as 1-2 year-old seedlings because both ages were found in 
this particular size range. The others were catigorized by 
size as 2, 3, and 4 year-old saplings, since the ages of these 
individuals ·corresponded with specific heights. This scale 
was used to rapidly age the young Autumn Olives in the field. 
Seedling and sapling counts were made to determine 
Autumn Olive encroachment and reproduction population densities, 
associated with original plantings. In the three state parks, 
several one-meter wide transects of variable lengths were 
placed through the original shrub row, including a portion 
of vegetation on either side. The initial starting point for 
the first transect in each area was randomly located and all 
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other transects were uniformly spaced, depending on the 
length of the original shrub line. At Fox Ridge State Park, 
two of the transects passed through two closely planted shrub 
rows. In order to keep the data consistant with other 
transects, the two shrub rows were treated as one. Vegetation 
along the shrub line usually included an oldfield, mowed 
grass area, and woods. Data collected within each meter­
square quadrat along the transect included total number and 
age of Autumn Olive reproduction. Unde� shrubs, where Autumn 
Olive densities were particularly high, a sub-quadrat . 062m2 
was randomly placed within the original square-meter quadrat. 
The dominant herbaceous and woody species were also recorded 
along each transect. 
Soil samples were collected in each area sampled. Cores, 
approximately 10cm2 wide x 15cm deep within the A horizon, 
were randomly collected. Two soil samples were collected 
from different areas within the; shrub line, mowed grass, 
oldfield, and woods. Soil analyses for cation exchange 
capacity, soil pH, and organic matter were performed on each 
sample by Agronomic Service Laboratory, Washington, Ohio. 
RESULTS 
Autumn Olive was found to spread from its original plant­
ings in each of the three areas sampled. The highest densities 
of naturalized plants occurred directly under the shrub lines 
and decreased in the oldfield areas. Autumn Olive was also 
found at the edge of the woods, but not within the woods. 
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Autumn Olive was absent from the mowed grass areas near the 
original plantations. The average age of Autumn Olive 
reproduction at Lincoln Trail and Fox Ridge State Parks 
ranged from 1�-3� years of age. The averages at Red Hills 
State Park were much higher; however, in all three sample 
areas, average ages were 1� years under shrub lines. 
The density of naturalized Autumn Olive at Lincoln 
Trail State Park is shown in Figure 1. The highest density 
occurred under the shrub line with 139 plants/m2 and decreased 
toward the outside of the shrubs. A density of 12 plants/m2 
was found at the beginning of the oldfield area, then 
leveled to 1-2 plants/m2. The density increased to 6 plants/m2 
under the tree canopy then decreased to zero at the tree line 
of the woods. Autumn Olive was absent from the mowed grass 
areas. Average ages, as illustrated in Figure 2, were 1� 
years under the shrub line and tree canopy. The average ages 
within the oldfield varied from 2�-3� years of age. The 
dominant plants in the oldf ield area were Solidago canadensis 
and Aster species, with Potentilla simplex as the dominant 
ground cover. Species of Quercus alba and Liriodendron 
. 
-
tulipif era were the dominant saplings in the oldfield area, 
with few individuals of Ulmus rubra, � saccharum, Carya 
ovata, and Prunus serotina. The woods was dominated by large 
Quercus � and � saccharum trees. 
Densities of Autumn Olive at Red Hills State Park averaged 
225 plants/m2 under the shrub line (Figure 3). No Autumn 
Olives were found directly behind the shrub line in a very 
dense sapling area of Ulmus rubra, Sassafras albidum, and 
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Liriodendron tulipifera. Autumn Olive plants were also 
absent from the mowed grass area. Very low densities of 
.1-.4 plants/m2 occurred in the oldfield area. This area 
was covered by a very dense vine growth of Lonicera japonica, 
with scattered saplings of Liriodendron tulipifera, Quercus 
alba, Ulmus rubra, and Sassafras albidum. Autumn Olives were 
also found under the tree canopy but none were found in the 
woods. The woods was dominated by large Quercus alba and 
Sassafras albidum. Average ages/m2 of Autumn Olive under the 
shrub line were 1~ years, with one quadrat near the edge of 
the shrub line having an average age of 2 years (Figure 4). 
The average ages of shrubs in the oldfield area were almost 
all greater than 7 years. No attempt was made to specifically 
age the older plants at Red Hills State Park, they were 
distinguished as being greater than 7 years of age. 
The highest density of Autumn Olive at Fox Ridge State 
Park occurred under the original plantings, with 128 plants/m2 
then decreased below 57 plants/m2 (Figure 5). Densities in 
the oldfield area were 1, 2, and 3 plants/m2, decreasing to 
zero. Autumn Olive plants were absent from the mowed area. 
The average age of Autumn Olive plants under the shrub line 
was 1~ years (Figure 6). The ages in the oldfield ranged 
from 1~-3~ years. The dominant plants in the oldfield areas 
were Solidago canadensis and Aster species, with Potentilla 
simplex as the dominant ground cover. Fraxinus americana and 
and Quercus alba were the dominant sapling trees in this area, 
with occurrences of Rosa multiflora, Cornus florida, and 
Viburnum prunifolium. The wooded area was dominated primarily 
by Quercus alba along with a few Acer saccharum. 
Soil tests indicated there were no significant 
differences among the properties of the.particular soils 
within each sample area ( Table 2). The results of cation 
exchange capacity, soil pH, and organic matter were all 
consistant within the mowed grass, oldfield, shrub line, and 
woods. 
DIS CUSSION 
The present study indicates that Autumn Olive is fast 
becoming naturalized in areas adjacent to the original shrub 
plantings of this species. The results at Lincoln Trail and 
Fox Ridge State Parks indicates that considerable Autumn 
Olive reproduction appears to occur once the original plantation 
is 3-4 years of age. Allan and Steiner ( 1972) previously 
listed fruit production beginning in 3-5 years while ( Olson, 
1974) listed the minimum seed-bearing age being 6 years. 
Autumn Olive was found to compete well with several 
types of herbaceous and woody species. Oldfield and disturbed 
sites offered the optimum habitat for Autumn Olive growth; 
however, the highest densities occurred directly under the 
shrub line. Dispersal is mainly by falling fruit and bird 
droppings. Twenty-three species of birds are known to feed 
on the fruit ( Allan and Steiner, 1972). A group of 50-70 
Cedar Waxwings ( Bombycilla cedrorum ) were observed feeding 
on the fruit while the author was taking habitat pictures in 
mid-October. Birds may be the primary vector for seed dispersal, 
and contributing to the adventive nature of the shrub. 
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The young age of the seedling populations under the 
shrub rows indicate that there is near total seedling 
mortality in this habitat. The advanced age groups in 
adjacent areas indicate that Autumn Olive seedlings and 
saplings can successfully compete in other selected habitats 
such as early secondary successional or disturbed areas. 
Light appeared to be an important factor for seedling 
establishment, however, further confirming evidence is needed. 
Autumn Olive growth was absent in areas with decreas.ed light 
intensity, such as under the dense canopy of the woods. 
Decreased light intensity caused by dense ground cover also 
affected seedling growth. This was well demonstrated in the 
oldfield area at Red Hills State Park, where there is a very 
dense ground cover of Lonicera japonica. 
Results indicated the Autumn Olive seedlings did not 
spread into the mowed areas of dense grass cover. These areas 
in the parks appeared to be well managed by weekly mowing and 
grooming. A previous study has reported Autumn Olive to 
occur in mowed areas (Ebinger and Lehnen, 1981). 
Sharp (1977), stated Autumn Olive can easily be grown 
in a range of soil types because of its nitrogen fixing 
abilities. Autumn Olive appeared to grow well in the 
different soil types at each state park, and the soil 
properties were very similar within each area. This indicates 
that other factors such as allelopathic plant competition, 
soil moisture, light intensity, or other factors inhibit 
seedling growth. 
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In conclusion, Elaeagnus umbellata Thunb. ( Autumn Olive ) 
is becoming naturalized in east-central Illinois and possibly 
throughout the state. Several characteristics contributing 
to its adventive nature include; its rapid growth rate, high 
fruit production, nitrogen fixing abilities, dispersal of 
seeds by birds and mammals, and its ability to grow in a 
range of habitats. The adventive nature of this shrub and 
its potential to spread may cause problems for landowners, 
disrupt natural growth in many areas, compete with desirable 
native species, and may require large expenses for maintenance 
and control. Therefore, the propagation and planting of this 
shrub should be strongly discouraged. 
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Table 1. Age/height scale used in aging young Autumn 
Olive plants. 
HEIGHT (M) AGE (Yrs. ) 
0-0. 15 1-2 
0. 16-0. 45 2 
0.46-1.30 3 
1. 31-1. 70 4 
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Table 2. Averaged results of soil testing for Cation Exchange 
Capacity, pH, and Organic rr.atter at Fox Ridge (FR), 
Lincoln Trail ( LT ) , and Red Bills (RH) State Parks. 
Habitat C.E.C. pH 0 .M. 
Sampled FR LT RH FR LT RH FR LT RH 
Mowed Grass 10. 5 9.9 11. 0 5. 2 6. 4 5. 0  3. 0 3. 0 2. 6 
Shrub Line 12. 0 14.0 11 • 5 5.3 5. 1 5. 4 2. 5 2. 7 2. 5 
Oldfield 1 1. 5 10. 3 9.8 5. 5 5.5 5. 2  2.8 3. 4  2. 5 
Woods 13. 0 14. 0 10. 0 5. 0  5. 4 5.5 2.9 3. 5 2. 5 
Sapling Area 12. 0 5.5 2.8 
Total Average 11.7 11. 9 10. 9 5. 2  5. 6  5. 3  2. 8 3. 1 2.6 
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